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116.
ON   A   GALVANOMETER   WITH   TWENTY   WIRES.
[British Association Report, p. 633, 1884.]
GALVANOMETERS suitable for currents of an ampere or two are most
accurately standardised by means of the silver voltameter, but this method
ceases to be convenient when the current to be dealt with rises above five
amperes. The present instrument is a kind of differential galvanometer,
provided with two electrically distinct coils, whose constants are in ratio of
ten to one. A current of one ampere through one coil thus balances a
current of ten amperes through the other. If the first be measured in terms
of silver, the second serves to standardise an instrument suitable for the
larger current.
The novelty consists in the manner in which the ten to one ratio is
secured. Twenty pieces of No. 17 cotton-covered wire, being cut to equal
lengths of about eight feet, were twisted closely together, two and two, so as
to form ten pairs, which ten pairs were again in their turn twisted slightly
together so as to form a rope. In each of the two circuits there are ten
wires. In one, that intended for the larger current, these wires are in
parallel; in the other circuit the ten wires are in series. Of each of the
original twists one wire belongs to the parallel and one to the series group.
Now the two wires forming an original twist are equally effective upon a
needle suspended in any reasonable situation with respect to them, and thus
if the ten wires in parallel have the same resistance, the circuit formed by
the ten wires in series will be precisely ten times as effective as the circuit
formed by the ten wires in parallel. This is independent of the disposition
of the ten original pairs, but by winding them loosely into a rope we gain an
additional security in case the ten parallel wires, though of the same length
and cut from the same hank, should have slightly different resistances. If
all the twenty wires could be assumed to have equal efficiency in deflecting